Taking an "intentional stance" on eye-gaze shifts: a functional neuroimaging study of social perception in children.
During middle childhood, children develop an increasing understanding of intentions and other social information conveyed through dynamic facial cues such as changes in eye-gaze direction. Recent work in our laboratory has focused on using functional magnetic resonance imaging (fMRI) in adults to map the neural circuitry subserving the visual analysis of others' actions and the intentions underlying these actions. In these studies, the superior temporal sulcus (STS) region has been continually implicated in processing shifts in eye gaze. Further, these studies have indicated that STS activity is modulated by the context within which eye-gaze shifts occur, suggesting that this region is involved in social perception via its role in the analysis of the intentions of observed actions. Still, no studies have investigated the neural circuitry supporting eye-gaze processing in children. We used event-related fMRI to examine brain activity in 7- to 10-year-old healthy children observing an animated virtual actor who shifted her eyes towards either a target object or empty space. Consistent with prior studies in adults, the STS, middle temporal gyrus, and inferior parietal lobule were sensitive to the intentions underlying the stimulus character's eye movements. These findings suggest that the neural circuitry underlying the processing of eye gaze and the detection of intentions conveyed through shifts in eye gaze in children are similar to that found previously in adults. We discuss these findings and potential implications for mapping the neurodevelopment of the social cognition and social perception abnormalities characteristic of autism.